Abstract -The impact of dolomite lime (5 T·ha -1 ) on the ground vegetation and on potential net nitrogen (N) transformations was investigated in two Belgian forest ecosystems. Norway spruce (Picea abies (L.) Karst.) and sessile oak (Quercus petraea (Matt.) Lieb.) stands were situated in the Haute Ardenne (east Belgium) on acid-brown soil. The herb-layer floristic richness increased during the 2 years following liming, with the appearance of light and N-demanding species, which are also found in clear-cut areas or on road verges. Mosses reacted rapidly, showing a decrease acidophilous-dominant species and the establishment of some ruderal species. Six months after liming, the pH was significantly increased in the organic horizon of both stands and in the organomineral horizon of the oak stand. Soils originating from the two stands showed distinct responses in net NO 3 -production to the dolomite lime treatment. In the organic layer of the Quercus soil, net NH 4 + production was decreased, NO 3 -production increased, and total N mineralisation remained unchanged. In the organomineral layer, NO 3 -production was increased. In the Picea soil, NO 3 -production was decreased in the organomineral soil layer. These 
Introduction
Forest decline symptoms observed in Europe since the early 1980s have affected Belgian forests particularly for Norway spruce (Picea abies (L.) Karst.) and oaks (Quercus petraea (Matt.) Lieb. and Q. robur L.). In southern Belgium, the problem is being studied by several university teams, in an interdisciplinary programme financed by the Walloon region (Section Nature and Forestry) [17] .
Many biotic and abiotic factors govern forest dieback, the extent of which often depends on regions and tree species. Soil acidification due to atmospheric pollution, and subsequent nutritional deficiencies, appeared to be a major cause of the observed decrease in forest health. This was especially confirmed for Norway spruce growing on naturally poor acidic soils of the Belgian Ardenne [35, 36] . For Q. robur and Q. petraea, many studies revealed that the decline should be considered as a complex-causal phenomenon [15, 16, 23] . Among predisposing factors, nutritional deficiencies can weaken the trees, which are less able to support further stress. Fertilisation is then suggested, with a view to replenish the low level of some elements and to restore a nutritional balance consistent with the requirement of tree species [18] .
Magnesium (Mg) deficiency is often pointed out as a major cause of decline in hardwood and coniferous forests [7, 20, 28, 34] . With the aim to raise low pH and to supply deficient Mg, dolomite lime is often suggested. In addition, the calcium and Mg supply may reduce aluminium in the soil cation exchange complex [26] . However, increasing soil pH could lead to increased nitrate and associated cation leaching [21 ] .
In western Europe, many scientific research teams have investigated the effects of liming on different parts of forest ecosystems. The impact on health conditions and growth of timber-producing species has frequently been studied [5, 6, 25, 26] . The reaction of ground flora to liming has sometimes received attention [19, 27, 29, 31, 33] . However, the impact on mosses has rarely been investigated quantitatively [1] .
We present a study on [24] . Throughfall N inputs (under Picea) [8] . Previous analyses had shown NO 2 --N concentrations to be insignificant [9] .
Net N mineralisation, ammonium and nitrate production are expressed as the difference between contents after and before incubation. They are expressed as mg N per 100 g dry weight produced during 60 d. The use of cores of a known diameter allowed productions on an areal basis to be calculated and data for 60 d were multiplied by 6 .08 to provide annual estimates. Within the two stands significant differences between limed and control plots were analysed with a t-test [30] .
Ground vegetation survey
The herb layer was listed using the Braun-Blanquet method on the 13 x 13 m inside surface of each plot (leaving a 1-m border along the plot boundaries). Quantitative data were provided using a 'point-intercept' method [22] and will be described later. [13] . In contrast, increased net N mineralisation without an increase in the proportion of N nitrified was reported for a sandy Scots pine soil [3] . Kreutzer [21] also found increased nitrification, but located in the mineral layer and linked to increased mineralisation. However, it has to be kept in mind that these results apply 6 [10] .
Sufficient N supply, the presence of a mor humus, a C/N ratio (Oh) below 28 and aeration have been cited as factors favouring increased NO 3 --N losses following liming [21] . Belkacem and Nys [4] compared responses to lime of mull (oak) and moder humus (spruce) types, and reported a relatively higher increase in nitrification in the mull humus. Soils used in our study both had a moder humus, but the organic layer was thinner in the Quercus soil. This could indicate better nutrient cycling conditions, as also suggested by higher nutrient concentrations and pH before liming. Similarly, tree density in the field is more than double in the Picea stand [14] , possibly leading to different temperature and moisture conditions with different bacterial populations.
Furthermore, it should be noted that we measured net fluxes, possibly resulting from changes in microbial N assimilation [32] . [27] as well as in a long-term survey [19] . The 
